Earth’s Moving Crust: A Movement Lab for Plate Tectonics
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Activity Summary: 
This activity is designed to create a kinesthetic value for the movement of the earth's plates through a movement experience.  The students explore movement based on verbal and/or visual cues dealing with plate tectonics concepts/vocabulary.

Subject: 

Science: Earth Science; Plate Tectonics

Grade Level: 

Target Grade: 6 

Upper Bound: 8
Lower Bound: 4
Time Required: 30 mins. 

Activity Team/Group Size: the students can work individually or in pairs/groups.  I would limit the size of the group to 4 students in most situations.

Reusable Activity Cost Per Group [in dollars]: none
Expendable Activity Cost Per Group [in dollars]: none


Authors: 
Undergraduate Fellow Name: Michelle (Shelley) Blanton
Graduate Fellow Name: Lisa Williamson

Activity Plan: 
The following are two separate games that can be played to explore the concepts of plate tectonics.  When introducing these “games,” begin by saying that you are going to be trying something a little bit new and different.  Introduce the activity as an experiment.  Maybe something along the lines of, “Our experiment today will involve each one of you becoming the different aspects of plate tectonics.”
“Plate Boundaries” game:  This activity needs to be conducted in an open space where the students have space to move around without the danger of hitting something or someone.  In this particular activity the children are not in groups/pairs.  You also need some sort of music source.  A pre-recorded tape/CD needs to be made with snippets of three different types of music, for example, about 15 seconds of instrumental classical, jazz, and world music; three genres the students might recognize: rap, country and alternative; a drum cadence, a wind instrumental, and a piano piece; anything – just make sure there are three distinctive types of music and make short cuts of the music mixed up on one tape/CD. 
Designate a type of plate boundary to coincide with each music type.  Instruct the students to move in accordance to that particular boundary when they hear the music assigned to each boundary. You could follow up with why one type of music was representing a boundary as opposed to another type.
“Plates Move, I Move” game:  This game is designed to be done in conjunction with pictures/graphics of plate movements.  This activity can be conducted in the classroom without moving desks, etc.  First, the entire class as a whole will go through the graphics/pictures relating to plate movement.  This allows the students to focus on making a movement connection instead of worrying about who is watching them because the entire class is engaged.  After all the pictures have been looked at and experimented with, break the students into groups (I would suggest 3-5).  Turn the pictures upside down and let each group pick 3 pictures.  Instruct the students to make movement to each picture and put them in any order with a start and an ending.  If time allows have each group present their movement segment to the class. Let the class comment on what they saw. What did each movement represent, and why?

Assessment: 

This activity is mostly designed to be an enrichment activity, however; if assessment is necessary a paper could be assigned to communicate what the students liked about the activity, why they did the movements they did, and what they learned through the activity.
Learning Objectives: 

Science TEKS
6.10 C Identify the major tectonic plates, including Eurasian, African, Indo-Australian, Pacitifc, North American, and South American
6.10 D Describe how plate tectonics causes major geological events such as ocean basins, earthquakes, volcanic eruptions, and mountain building.

Prerequisites for this Activity: 
NONE-the common misconception with movement labs is that the teacher needs to be familiar with movement - not so.  The teacher needs only to have an open-mind and believe in the value of kinesthetic association.  One does not actually have to move in order to present this lesson to a class; however, it would be extremely encouraging to the students to have a teacher that is willing to explore movement along with them.
Extension:

If time or interest permits, you can also read the attached poems to the class about plate tectonics. How do the structures of the poems relate to plate tectonic movement?
Vocabulary / Definitions: 
Lithosphere – rigid, upper part of Earth’s mantle and the crust

Fault – linear feature along which movement of the Earth’s crust occurs.

Asthenosphere – the lower part of the mantle where rocks are weak and easily deformed, like butter.

During plate tectonics, huge plates of the lithosphere float on the asthenosphere.

Sliding plates – When plates slide along each other, earthquakes commonly occur. Earthquakes are the result of energy that builds up at these boundaries and then is released suddenly.

Separating plates – When plates move apart, new crust forms to fill in the gap between the plates. This new crust is less dense than the surrounding cooler crust, which often causes a high ridge to form.

Colliding plates – When plates collide, the tremendous force causes mountains like the Andes in South America to form.

When two continental plates pull apart, rift valleys form:
· Rising magma forces the crust upward, causing numerous cracks in the rigid crust.

· As the crust is pulled apart, large slabs of rock sink, generating a rift zone.

· Further spreading generates a narrow sea or lake.

· Eventually, an expansive ocean basin and ridge system are created.
Continental-continental collisions – Two continental plates have similar densities. As a result, they buckle and fold when they collide, piling up into high mountain ranges, such as the Himalayas.

Oceanic-oceanic collisions – The collision of two oceanic plates causes subduction, which forms a deep ocean trench where the plates meet. Erupting lava forms islands near the trench.

Continental-oceanic collisions – When a continental plate collides with an oceanic plate, the more dense oceanic plate slides underneath the continental plate, forming volcanoes.

Materials List: 
For the first game you need an open space big enough for the students to move around in as well as pre-prepared music and a source(or instruments you can play).  The second game requires pictures/graphics of plate movements.


Safety Issues: 
With movement labs it is usually necessary to discuss the importance of spatial awareness so as to avoid collisions.  If working with partners/groups reviewing appropriate interactions is a good idea as well.  

Troubleshooting Tips:
When conducting lessons of this kind it is always a good idea to go over the ground rules first and emphasize that inability to adhere to the rules will result in immediate dismissal from the lesson.  
Activity Scaling: 
This activity can be altered to fit any environment, any class size, and any length of time.  Movement labs are meant to be flexible, adding or deleting sections of a lesson is totally up to you.  The most common limitation experienced in the public school system is lack of space.  Try working with what you have.  If you don't have the availability of a gym, and can't take the students outside, try moving desks to the walls of your classroom and using the space in the center.  If the desks can't be moved, have the students incorporate the desks into the lesson by making them boundaries, or props for the movement exercise.  
The Plates

By: Edgar Allan Bergman

From: Plate Tectonics: The Way the Earth Works
LHS Gems

I.
Hear the pounding of the plates-

Massive plates

What a crust of constant change their throbbing thrum relates

How they thunder, thunder, thunder

In the deep recess of soil

While hot magmas rush asunder

And the heavens glare in wonder

As all slowly comes to boil

Keeping time, time, time

In a geologic rhyme

To the tectonabulation that so loudly emanates

From the plates, plates, plates, plates

Plates, plates, plates-

From the thunder and wonder of the plates.

II.

Hear the great tectonic plates

Moving plates!

What a vast cacophony their clashing stimulates

Through the day and through the night

How they shift with main and might

And the molten mantle burns

Plates collide

What a thrum of twist and turn

Homes and hearts begin to shake, stomachs churn

In wild ride

O, from grinding plates it grates

What a rush of energy its labor liberates!

How it cakes

How it breaks

As the ore-filled oven bakes

Of the power that it makes

To the turning and the churning 

Of the plates, plates, plates,

Of the plates, plates, plates, plates,

Plates, plates, plates-

To the yearning and the burning of the plates!

III. 

See the ridged volcanic plates

Magma gates

What a wild eruption, now their turbulency states!
In the startled eye of sight

How we roar out our delight

Too incredible to speak

We can only shriek, shriek,

With deep fright

In a clamorous explosion made of molten rock on fire

In a mad expostulation of the fierce and frantic fire

Leaping higher, higher, higher

With a desperate desire

Till its boundaries do sever

Now – to unleash nature’s lever

Casting all in path aside

Oh, the plates, plates, plates

What a tale their twist relates

Of great mass!

How they clang, and clash, and roar!

What hot lava they outpour

From the cauldron full of palpitating gas!

Yet the people fully know

By the banging,

And the clanging

How the dangers ebb and flow

Yet the roar reverberates

In the jangling

And the wrangling

How the danger always waits

By the drifting and the shifting in the angle of the plates-

Of the plates-

Of the plates, plates, plates, plates,

Plates, plates, plates-

In the clamor and clangor of the plates!

IV.

Hear the rolling of the plates-

Rugged Plates!

What a world of awesome might their majesty inflates!

In the violence of the night

How we quiver with affright

At the monumental menace of their tone!

For every sound that floats 

From the rust within their throats

Is a groan,

And the people – ah, the people-

They that dwell up in the steeple,

Study stone

And who, toiling, toiling, toiling

In a rhythm all their own

Feel a glory in this broiling

On the hearth of Earth’s lodestone-

Plates are neither core nor mantle

Can build mountains or dismantle

They form Crust:

Mother Earth their force controls

And she rolls, rolls, rolls

Rolls

An anthem from the plates!

As resounding chord inflates

With the pounding of the plates

And she crashed and creates

Keeping time, time, time

In a vast tectonic rhyme

To the pounding of the plates

Of the plates

Keeping time, time, time

In a geologic rhyme

To the sliding of the plates

Of the plates, plates, plates-

To the gliding of the plates

Keeping time, time, time

As she tectonabulates,

In a hot dynamic rhyme

To the churning of the plates

Of the plates, plates, plates

To the turning of the plates

Of the plates, plates, plates, plates-

Plates, plates, plates-

To the shaking and the quaking of the plates. 
